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RCLMYOO GEWFRAL SPECIFICATIONS.

The basic elements of RCILMUYOO are a series of digital integrated
circuits of the TTL type (Texas Instruments Series T4 or equivalent).
Specifications for these circuits are given in Appendix:A.

.The logic elements of RCLMUOO are mainly designed from the above
mentioned integrated circuits. Special elements, for exasmple level
converters, have been designed from discrete components or integrated
circuits and discrete components.

The following specifications are common to all elements of RCLM4OO
i1f nothing else is separately specified.

Power Supply Voltages.

The standard power supply voltage 1is
+5 V +5 per cent.

In addition, some special circuits require
+12 V +5 per cent and/or
-6 V +5 per cent.

Ambient Operating Temperature Range.

O degrees C to +70 degrees C.

Logic Output Levels.

Output from a logic element will be within the following limits:
+2.4 V £ logical 1 £ +5.25 V
0 V£ logicel © £ +0.4 V.

Logic Input Levels.

Input to a logic element should be within the following limits:
+2.0 V € logical 1 < +5.5 V
0 V< logical 0 £ +0.8 V.

RCSL: 51-VB279 October 1968/Aa.J.



Unused Inputs.

Unused inputs shouvld not be left floating, but be connected to a 1

or O. 1 and O generators are placed on each card for this purpose.

Noise Margins.

The limits of input and output logic levels as stated gbove give
the following worst-case D.C. noise margins:
at logical 1: Minimum 0.4 V
at logical O: Minimum 0.4 V.

at logical 1: typ. 2.0V
( at logical 0: typ. 1.2 V.

" For further description of noise margins refer to Appendix A, page 2.

“Input loading and fan-out are specified in terms of unit loads. A
unit load represents a maximum of 1.6 mA out of the input at a logical 0O
voltage level and a maximum of 40 pA into the input at a logical 1
voltage level,

Switching Times.

Propagation delsys are measured with +1.5 V as the reference level.
The following terminology is used:

td0 is the time betwsen a chenge of the input signal which causes
& change from 1 to 0 of the output signal.

tdl is the time between a change of the input signal which causes
~& change from O to 1 of the output signal.

( VB279



Propegation delays are specified at the following operating condi-

tions:

Vee = +5.0 V

Ta = 25 degrees C
Meximum fan-out

Load capacitance = 15 pF.

For specification of propagation delays at other operating conditions are
referred to Appendix A, page 5059.

Mechanical.

The circuits are mounted on glass-epoxy printed circuit boards,
4,3x5.8 inches. The cards are provided with an ELCO VARICON connector
plug with 41 pins, which mate with an ELCO VARILOK receptacle.

Outputs from the circuits on the card are normally connected to test

points which are placed at the back edge of the cards.

VB279
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CIRCUIT ELEMFNT CLASSIFICATION SYSTIM.

o L iod W o ) A U s S . O S B ol ot St . o o A e St R el D Bt A o ot it o oy

This classification code will be used for electronic circuits applied in
equipment developed at A/S Regnecentralen.

The code consists of two letters followed by three digits.

First letter: A, Combinatorial networks
B. Sequential networks
C. Timing circuits
D. Digital interface circuits
F. Analog circuits
S. Special circuits

Second letter: Subdivision of main group (see below).
First digit: Series identification (1-9).
Second and third digit: Serial number (01 - L9) circuits developed

by department 51,
Serial number (50 - 99) circuits developed
by department 52.

VB329




MATN GROUPS AND SUBDIVISIONS.

A. Combinatorial Networks.

AND elecments

OR elements
NAND elements
NOR elements
AND-OR elements
AND-NOR elements
Logic inverter
Decoding
Encoding

Adders

B. Segquential Networks.

R-S bistables
J-X bistables
Type D bistables
Counters

Shift registers
Registers

C. Timing Circuits.

CA
CB
CcC
CDh
CF

VB329

Delay circuits
Monostables
Oscillators



D. Digitel Interface Circuilts.

DA Level converters

DB Cable transmitters

DC Cable recelvers

DD Drivers (lamp drivers solenoid drivers, etc. )
DF Pulse shapers (schmitt-triggers, etc.)

DG filter circuits

DH

DJ

F. Analog Circuits.

Linear amplifiers

Sense amplifiers

Analog switches ‘

Digital to snalog converters

Power supply supervision

338348 ¢=

FH

S. Special Circuits.

SA
SB

Examples:

——— s T s e e

ACLO1: 2-input NAND element from the RCIM:OO series of digital
logic modules.

ACL02: L-input NAND element from the RCLMHOO series of digital
logic modules.

BBLO1: J-K bisteble from the RCLM:IOO series of digital logic'
modules.

VB329



RCIMLOO DATA SHEET

RCSL: 51-VB500

Pp. 1
July 1969

CIRCUIT DESCRIPTION

The AC4O1 1s a 2-input NAND element. The logical operation of the elcment is:

X = "l(A /\B)

SPECIFICATIONS

ELECTRICAL CHARACTERISTICS
Input Loading
Fen-Out

SWITCHING CHARACTERISTICS
Propagation Delay: tdl
tdo

NOTE

1 wnit load (each input)
10 unit loads

Min. 8 ns; Typ. 18 ns; Max. 29 ns 1)
Min. 4 ns; Typ. 8 ns; Mex. 15 ns 1)

1) The indicated values for minimm propagation delay are estimated values for

which the manufacturer of the circuits does not guarantee.

VB500

ACLO1
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RCLVUH0O DATA SHEET RCSL: 51-VBU9S

ppe 1
July 1969
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CIRCUIT DESCRIPTION

The ACLO2 is a L-input NAND element. The logical operation of the element is:

X=-,(AABACAD)

SPECIFICATIONS

FLECTRICAL CHARACTERISTICS
Input Loading ' 1 wnit load (each input)
Fan-0Out 10 unit loads

SWITCHING CHARACTERISTICS
Propagation Delay: tdi Min. 8 ns; Typ. 18 ns; Max. 29 ns 1)
tdo Min. 4 ns; Typ. 8 ns; Max. 15 ns 1)

NOTE

1) The indicated values for minimum propagation delay are estimated values

for which the manufacturer of the circuits does not guarantee.

vB495 Achoz



RCIM4OO DATA SHEET RCSL: 51-VBUOGG

Pp. 1
July 1969
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CIRCUIT DESCRIPTION

oyt . ey o o ot o it e e s i ow

The ACLO3 1s an 8-input NAND element. The logical operation of the element is:

X=-,(AABACADAEAFAGAH)

SPECIFICATIONS

-t e et e e i ot e b

ELECTRICAL CHARACTERISTICS ‘
Input Loading 1 unit load (each input)
Fan-Qut 10 unit loads

SWITCHING CHARACTERISTICS
Propagation Delay: tdil Min. 8 ns; Typ. 18 nsy Max. 29 ns 1)
td0 Min. 4 ns; Typ. 8 ns; Mex. 15 ns 1)

NOTE

1) The indicated values for minimum propagation delay are estimated values for

which 'Ehe manufacturer of the circuits does not guarantee.

VB496 ACLO3




RCLM400 DATA SHEET

L1

CIRCUIT DESCRIPTION

RCSL: 51-VBGiL

pp. 1
July 1969
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The ACLOL is a b-input NAND power element. The element has 3 parallel coupled

output terminals, and if possible, the load should be divided equally on the 3
output terminals. The logical operation of the element is:
X=-,(AABAC AD)

SPECIFICATIONS

et e s e ot o s oo e e S

ELECTRICAL CHARACTERISTICS
Input Loading
Fan-Qut

SWITCHING CHARACTERISTICS
Propagation Delay: tdl
tdo

NOTE

1 unit load (each input)
30 unit loads

[y

Min. 8 nsy Typ. 18 nsy Max. 29 ns
Min. 4 ns; Typ. 8 nsy Mex. 15 ns

[
S—’

1) The indicated values for minimm propegation delay are estimated values for

which the manufacturer of the circuits does not guarantee.

VB61L
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RCIMLOO DATA SHEET RCSL: 52-AA35

Pp. 1321
Dec., 1968
ADLOY
CIRCUIT DESCRIPTION
The AD4O1 is a 2-input NORelerent
C = -,(alB)
SPECIFICATICHS
ELECTRICAL CHARACTERISTICS
Input Loading . 1 unit load (each input)
Fan-Out N 10 unit loads
SWITCHING CHARACTERISTICS
Propagation Time td(1) Typ. 18 nS; Max. 29 nS
td(o) Typ. 8 nS; Max. 15 nS

AA36 AD401




RCLMUOO DATA SHEET RCSL: 51-VBhLkL6

Pp. 1:2
June 1969
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AQ) , 37
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A(2) »__ 35|
B (2) p—341
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B (3) p__ 321
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B (6) , 26
A7) o251
B (7) p,__24]
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B (%) 20 12 . FQ)
A(0) 191
B (10) ,___18
A Q1) 4 17—
B (11) 16

A(2) 15
B (12) (14
A(3) p__ 13
B (13) 12}
A (14) | 11
B (15) 10
A (16) o

B (16)
A7) o7
B (17) 6]

c () 594C’3O

cw@ !
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___________________ P

The AF4C1 1s an AND-OR element intended for digital multiplexer applications,
€.g. bus systems. The element has 16x2 inputs, A(n), B(n), and 3 expander in-
puts, C(1), €(2), and C(3). The nuwmber of ‘nputs may be increased by means of

AND-NOR elements connected to the expander inputs. Output is svailable on 2
output termirals, F(1) and F(2).

VBUL6 AFbOL | 1



The logical operation of the AFUO1 is described below.

F(1) = F(2) = A(L) AB(1) v A(2) A B(2) v .eev A(16) A B(16)
' v =,c(1) v -,c(2) v -,c(3)

SPECIFICATIONS '

o s e ot ko g et s e o it

FLBECTRICAL CHARACTERISTICS
Input Loading

A(n), B(n) 1 wnit load (each input)
c(1), c(2), c(3) 2 unit loads (each input)
Fan-Out, F(1), F(2) 10 unit loads (each output)

SHITCHING CHARACTFRISTICS
Delay from A(n) or B(n)
to F(1) or F(2), tdl = td0 Typ. 26 ns; Max. blt ns

Delay from C(n) to F(1) or P(2)

tdl Typ. 18 ns; Max. 29 ns
tdo Typ. 8 ns; Max. 15 ns

vBhb6 AFSO1 2



RCLMUQO DATA SHIET RCSL: 51-VB(15

pp. 1
Septenber 1069
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CIRCUIT DESCRIPTION

k8 i e e e it et ot ok s i g o i et

The AGUO1 is a 2x2-input AND-NOR element. The logical operation of the element
is:
i X=-,(AABvVCAD)

SPECIFICATIORS

ELBCTRICAL CHARACTERISTICS
Input Loading 1 unit oad (each input)
Fan-0ut 10 unit loads

SUITCHINIG CHARACTERISTICS
Propagation Delay: tdl Min. 8 ns; Typ. 18 ns; Max. 29 ng 1)
ta0 Min. 4 ns; Typ. 18 nsy Max. 15 ns 1)

NOTE

1) The indicated values for minimmm propagation delay are estimated velues for

which the manufacturer of the circuits does not guarantee.

VB615 Acko1



RCLM300 DATA SHEET

agho2
A(0), 34)
B(0), 33 AG402 ~ N X(0)
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(4) I7< ~ D X(4)
C(4). ¥

D(4g 15
A(S), 14

B(5), 13 6 - X(5)
c(s),___12| T

D(5) 11

( Gl G2 G3G4

10 91 8 7
Gl G2 G3 84

CIRCUIT DESCRIPTION

o s o e v i e et e

RCSL: 51-VBSL6

ppe 1:2
September 1939

The AG402 is a 6-bit, 4-input digital multiplexer. The logical operation of

the circuit is: |
X(n) = -,(A(n) AGL Vv B(n) AG2vC(n) AG35vD(n)AGhH),

n = 0|1|2|5|h:5

VB616
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SPRCIFICATIONS

B

ELECTRICAL CHAR/CTERISTICS
Input Loading
A,B,C,and I' inputs
G1,62,G3,ard G4 inputs
Fun-0ut

SWITCHING CHARACTERISTICS
Propagation Delay: +tdl
tdo

NOTE

e

1 wit load (each input)
6 it loads (each input)
10 wmit loads (each output)

Min. 8 ns; Typ. 18 ns; Max. 29 ns 1)
Min. 4 ns; Typ. 8 ns; Max. 15 ns 1)

1) The indicated values for minimum propagation delay are estimated values for

which the manufacturer of the circuits does not guarantee.

VB616

AGHOR



RCLMUO0O DATA SHEET RCSL: 51-VBL50

pp. 1:2
June 1969
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CIRCUIT DESCRIPTION

i ot ot o et o e ot et o

The AJUO1 is an 8-bit parity decoder which detects whether the input word

(A,B,... ,H) contains an 0dd or even number of 1's.

For an odd No. of 1's: 0ODD =1 and EVEN
For an even No. of 1's: 0ODD = O and EVEN

] n
= O

The logical expression for the outputs is:
ODD = -,EVEN = A exor B exor C exor D exor E exor F exor G exor H

where A exor B=AA-Bv-AAB

VB450 AJhO1 : 1



SPECII'ICATIONS

0 e ot e et s oo et sy S e o et

ELECTRICAL CHARACTERISTICS
Input Loading 4 wnit load (each input)
Fen-0Out 10 vnit loads (each output)

SWITCHING CHARACTERISTICS
Delsy from Input to Output: tdil Type 70 nsy Max. 117 ns
‘ tdo Typ. 60 ns; Max. 103 ns

vBl4sSO AJLo1



RCIM4YOO DATA SHERT RCSL: 51-VBlLL9
pp. 1:2
June 1969
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CIRCUIT DESCRIPTION

The AJLOY is a high-speed 8-bit parity decoder which detects whether the in-

put word (A,B,...,H) contains an odd or even number of 1's.

For an odd No. of 1's: 0ODD =1 and EVEN
For an even No. of 1's: 0DD = 0 and EVEN

non
= O

The logical expression for the outputs is:
ODD = - ,EVEN = A exor B exor C exor D exor E exor F exor G exor H

Where A exor B=A A-,Bv-,AAB

VBLL9 ’ AJhOl : 1




SPECIFICATIONS

ELICTRICAL CHARACTERISTICS
Input Loailing . 1 unit load (each in.put)
Fan-Out 10 wnit loads (each input)

SWITCHING CHARACTERISTICS

Deley from Input to Output: tdl Typ. 53 ns; Max. 86 ns
td0 Typ. 35 ns; Max. 62 ns

VBLL9 _ AJbol



RCLI4400 DATA SHEET RCSL: %H1i-vB332

pp. 1:2
April 1969

BAko1
g | ;1 p 11, Q
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¥ BA 0§2__ ~Q
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CIRCUIT DESCRIPTION

The BALO1 is a bistable element of the R-S type with a data input and a con-
trol input. The operation of the element is described in the truth table
below.

¢c D Fuq Q = Output before the transition from O
0 0 Q to 1 of C.

0 1 Q

1 0 0 $qQ= Output after the transition from 1 to
1 1 1

0 of C.

When control input C is 1, the output Q will follow the data input D, (Q = D).
The logic value of D is stored when C changes from 1 to O.

SPECIFICATIQLNS

ELECTRICAL CHARACTERISTICS
Input Loading

‘Data Input 1 wnit load
Control Input 2 unit loads
Fan-0ut 9 unit loads (each output)

VB382 . BALO1 1



SWITCHING CHARACTERISTICS

Min. Set-Time 1) 100 ns
Delay from D to Q@  tdl - Typ. 26 ns; Max. 50.ns
td0 Typ- 52 nsy MaX, 100 ns
Delay from D to -,Q tdl Typ. 44 ns; Max. 85 ns
£a0 Typ. 34 ns; Max. 70 ns
NOTE

-

1) To ensure correct storage of data, the control input must be 1 for a time

2 Min. Set-Time. During this time the data input should remain stable.

vB382 _ RALO1 ' 2



RCIM LOO BATA SHEET RCSL: 51-VB625
pp. 1:2
September 1959

BBUOT
S
: 114
J1 10
&_—
J2 ‘; J 111 e Q
J3 q
T o 71 1 BB 401
K3 b
—C
K2 5 K 0}2 n{}—,Q
KIG 4
: R . 3Q

O B o W . WD USO8 4D WA D W

The BB401 is an edge-triggered J-K bistable with gated J and K inputs and

asynchronous reset and sst inputs.

Synchronous Operation
The state of the bistable changes on the transition from O to 1 of the clock
input T. The operation of the bistable is described in the truth table belcw.

_-g___g___{g___ 1Q = Output after the transition from O to 1 of T.
0 0
0 1 0
1 o 1
1 1 - J=Jd1 AJ2A -J3

K=KI AK2A =,K3
The R and S inputs should be 1 during this mode of operation.

Asynchronous Cperation

The R and S inputs are operative only when T is O. If T is 1 when R or S changes
frcm 1 to O, both Q and -,Q can go to O. When T changes to O the bistable will
essume the state determinad by the R and S inputs. '

VB625 BBLO1



R 5 1Q = Next stote of the wistable.

O R e W3 e O W s W - e @) B e

Note: Both @ and =,Q are 0, and the next state depends on the sequence in

which R end S are changed.

SPECIFICATICNS

BB A o wr €1 S WD s . e a

ELECTRICAL CHARACTERISTICS

Input Loading: J,K, and T ' 1 unit lcad (each input)
R and S 2 unit locads (each input)
. Fan-Out 10 unit lcads (each output)

SWITCHING CHARACTERISTICS

Min. Width of T 20 ns

Transition Time from

Otol of T 1) Min. 5 ns; Max. 150 ns

Min. Width of R and S 25 ns

Max. Clock Frequency 20 Mc/s

Min. Input Set-up Time 2) 20 ns

Min. Input Hold Time 3) 5 ns

Delay frcm T to Output

Q or -,Q: tdl Min. 10 ns; Typ. 27 ns; Max. 50 ns
130 Min. 10 ns; Typ. 18 ns; Max. 50 ns

Delay from R or S to Output

Q or -,Q: tdi Max. 50 ns
tdo Max. 50 ns

NCTES

1) Transition time from +1 volt level to +2 volts level.

2) Set-up time 15 the time for which the J and X inputs must be stable before
the transition frcm 0 to 1 of T.

3) Hold time is the time for which the J and K inputs must be stable after the
transition frcm 0 to 1 of T.

VB625 BBLO1



RCIM LOO DATA SHEET RCSL: 51-VBS2L
pp. 1:2
September 1969
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51D 1 Q
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BC o0}2 -,Q
401 -

D X PO ey

The BClO1 1s a D-type, edge-triggercd bistable with asynchronous reset and

set inputs.

Synchronous Operation

The logical value of D 1s stored on the transition from O to 1 of the clock T.
Trigeering occurs at a voltages level and 1s not directly related to the tran-

sition time of the positive edge of the clock. After the clock input threshold

voltege has been pagsed, the D input 1s locked cut.

D iq 1Q = Output after the trensition from O o 1 of T.

The R and S inputs should be 1 during this mode of operation.

Asynchronous Cperation
The R and S inputs are asynchronous inputs which control the state of the
bistable independent of the state of the clcck input T.

__R_.s__4a 4 = Next state of the bistable
0 O Note
o 1 0
1 0 1
11 Q

Note: Both Q and -,Q are 1, and the next stete depends on the sequence in

which R and S are changed.

. VB62L4 BCLO1



SPECIFICATIONS

T o B B 0% s W At R A S

ELECTRICAL CHARACTERISTICS

Input Losding: D 1T unit lcad
7,5 2 unit loade (each input)
R 3 wnit loads

Fan-0Out 10 unit lozds (each outputi)

.

SHITCHING CHARACTERISTICS

Min. Width of T 30 us

Min. Width of R &and S 30 ns

Max. Clock Freguency 15 Mc/s

Min. Input Set-up Time 1) 20 ns

Min. Input Hold Time 2) 5 ns

’ Delay from T to Cutput

Q or ,-Q: td1 : Min. 10 ns; Typ. 20 ns; Max. 35 ns
tdo Min. 10 ns; Typ. 28 ns; Max. 50 ns

Delay fram R or S to Cutput

Q or -,Q: td1 Max. 25 ns
tdo Max. 4O ns

NOTES

820t - .-

1) Set-up time is the time for which the D input must be stable before the
transition from O to 1 of T.

2) Hold time is the time for which the D input must be stable after the
transition form 0 to 1 of T.

. VB624 BCLO!1 ’ ' 2




RCIMUYOO DATA SHEERT RCSL: 51-VB383%

ppe 1:3
April 169
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¢ p—— 110 98
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The BD4O1 is a 3-bit register intended‘for synchronous binary counter appli-
cations, It is provided with inputs for parallel data entry.

By means of external connections the BD4OL may be coupled either as a binary

up-counter or down-counter. &(2) is the least significant bit.

For operation as an up-counter, inputs &, t, and ¢ are connected to Q(2),
Q(1), and Q(0) respectively.

For operation as a down-counter, inputs &, b, and ¢ are connected to -,Q(Z),
- ~,q(1), and -,Q(0) respectively.

vB383 BDLO1L _ 1
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The counting sequences are shown in the truth tables below:

Up-counting

Down-counting

Count cO @Q70) @(1) a(2) ci Count »0 (0) (1) (2) eci

0 1 0 0 c o0
1 1 0 0 1 0
2 1 0 1 0 o0
3 1 0 1 1 0
L 1 1 0 0 0
5 1 1 0 1 0
6 1 1 1 0 0
7 0 1 1 1 0

0 0o 1 1 1 0
1 11 1 0 0
2 1 1 0 1 0
3 1 1 0 0 0
L 1 0 1 1 0
5 1 0 1 0o o0
6 1 0 0 1 0
7 1 0 0 0 0

Outputs change on the transition from O to 1 of the clock. Note that carry

* input and output are negated.

Parallel insertion of data into the register may be accomplished by means

of the data inputs D(0:2) and the control input C which is common to all
bits. The operation is described in the truth table below.

C D(n) 4a(n) Q(n) =
0o o0 Q(n)

o 1 Q(n) ,

1 0 0 4 Q(n) =
11 1

When C is 1, output G(n) will follow

D(n) is stored when C changes from 1

Output before the transition from O to
1 of C.

Output after the transition from 1 to
0 of C.

data inoput D(n). The logic value of
to O. ’

Clock input should be O during this mode of operation.

SPECIFICATIONS

et oy e i s e s bt ot et it

FLECTRICAL CHARACTERISTICS
Input Loading
D(0:2), ¢
T, b
a
C
ci

VB383

1 wnit load (each input)
3 unit loads (each input)
5 unit loads
6 unit loads
T unit loads

BD4O1 2



Fan-0ut 10 unit loads (each output)

SHITCHING CHARACTERISTICS
Min. Width of T 50 ns
Max. Rise Time of T 150 ns
Min. Set-Time for D(n) Inputs 1) 100 ns
Delsy from T to Q(n) or
-,Q(n) tat Min. 10 ns; Typ.: 27 ns; Max. 5 ns
tdo Min. 10 ns; Typ. 18 ns; Max. 50 ns

Delay from D(n) to Q(n) or

-,Q(n) tdl = ta0 Typ. 60 ns; Max. 95 ns
Min. Period Time for T 70 + (N-1)«45[ns], N is the number
of BDLO1's.

1) To ensure correct storage of data, the C input must be 1 for a time

2 Set-Time, and during this time inputs D(0:2) should remain stable.

.

o

VB383 BDUOL
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RCIM4O0 DATA SHERT RCSL: 51-VB385

Pp. 1:2
April 1969
BG4O1
BG401
D(0) 19} (1) ; . Q)
>
b)), 18 g) j .. Q)
——
D(2) 17} g) 2 . Q)
>
D(3) 16 g) 'g elt)
——
D) 15 g)]% _Q(4)
D), 14 é}; ,, QU5) /
T >

T 13]

CIRCUIT DESCRIPTION

The BGLO1 is a 6-bit parallel-in, parallel-out register element. Data are
stored on the transition from O to 1 of the clock. The operation is de -
scribed in the truth teble below.

D(n) # (n) # Q(n) = Output after the trensition from
0 0 0 to 1 of the clock.
1 1
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SPECIFICATIONS

FLECTRICAL CHARACTFRISTICS
Input Loading

D(n) 1 wnit load
T 12 vnit loads
Fan-0ut 10 vnit loads

SWITCHING CHARACTERISTICS

Min. Width of Clock Pulse 30 ns

Max. Clock Frequency 15 Mc/s

Min. Input Set-Up Time 1) 20 ns

Min. Input Hold Time - 2) 5 ns

Delay from Clock to Output

Q(n) or -,Q(n); tdl Min. 10 ns, Typ. 20 ns, Max. 35 ns
£d0 Min. 10 ns, Typ. 28 ns, Max. 50 ns

NOTES

@ e s e an

1) Set-up time is the time for which the D inputs must be steady before the
transition from O to 1 of the clock.

2) Hold time is the time for which the D inputs must be steady after the
transition from O to 1 of the clock.

VB385 BGLO1 2
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The BGUO2 is a 6-bit parallel-in, parallel-out register element which is
equipped with 2 inputs D1 and D2 for synchronous data entry and 1 input D3

for asynchronous data entry.
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Synchronous Data Intry:

Data inmuts D1(0:5) and D2(0:5) ere controlled by control inputs G1, G2,
and the clock input 7. Data are stored on the transition from O to 1 of
the clock.

X(n) = G1 AD1(n) v G2 A D2(n)

%(n) 4 a(n) % Q(n) = Output after the trensition from O
0 0 to 1 of the clock.
1 1

Control input C must be O during this mode of cperation.

Asynchronous Data kntry:
Data inputs D3(0:5) are controlled by the control input C. Asynchronous
data entry is independent of the state of the clock inmut T.

c D3(n) + a(n) Q(n) = Output before the transition from O
0 0 Q(n) to 1 of C.

0 1 Q(n)

1 0 0 % Q(n) = Output after the transition from 1
1 1 1 to 0 of C.

When control input C = 1, the output ©(n) will follow the data input D3(n),
@ = D3(n). The logic value of D3(n) is stored when C changes from 1 to O.

SPECIFICATIONS

FLICTRICAL CHARACTERISTICS
Input Loading

D inputs 1 unit load
Gi, G2 6 unit loads
c, T 12 unit loads
Fan-0Out 10 unit loads

VB386 BGLO2 2
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SHTICHING CHARACTITRISTICS

Synchronous Data Intry:

Min. Width of Clock Pulse 30 ns

Max. Clock Freguency 15 Mc/s

Min. Input Set-Up Time 1)

G1, G2, D1(0:5), D2(0:5) 50 ns

Min., Input Hold Time 2)

Gl, G2, p1(0:5), D2(0:5) 1 ns

Delsy from T to Output
'Q(n) or -,Q(n), tdi Min. 10 ns; Typ. 20 ns; Max. 35 ns

tdo Min. 10 ns; Typ. 28 ns; Max. 50 ns

Asynchronous Data Entry:

Min. Set-Time 3) 75 ns

Delay from D3(n) to &(n)

or -,4(n): td1l Max. 70 ns
t30 Max. 85 ns

1) Set-up time is the time for which the inputs must be steady before the
transition from O to 1 of the clock.

2) Hold time is the time for which the inputs must be steady after the tran-
sition from O to 1 of the clock.

3) Set—time is the time for which the C input must be 1 to ensure correct

storage of data. During tnis time the data inputs D3(0:5) should remain
steble,

VB386 BGLO2 3
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CIRCUIT DESCRIPTIQON

The BGU4O5 is a U-bit parallel-in, parallel-out register element which is
equipped with 4 inputs D1, D2, D3, and D4t for synchronous data entry and 1
input D5 for asynchronous data entry.

VBL9T BG4OS ' i




Synchronous Data Intry:
Data inputs D1(0:3), D2(0:3), D3(0:3), an« D4(0:3), are controlled by con-
trol inputs G1, G2, G3, G4, and the clock input T. Data are stored on the

transition from O to 1 of the clock.

X(n) = G1 AD1(n) v G2 AD2(n) v G3 A D3(r;) v Gt A D4(n)

X(n) 4 Q(n) % Q(n) = Output after the transition from O
0 0 ‘ to 1 of the clock.
1 1

Control input C must be O during this mode of operation.

Asynchronous Data Intry:
Data inputs D5(0:3) are controlled by the control input C. Asynchronous
data entry i1s independent of the state of the clock input T.

C D5(n) + @(n) Q(n) = Output before the transiticn from 0
0 0 Q(n) to 1 of C.

0 1 Q(n)

1 0 0 # Q(n) = Output after the transition from 1
1 1 1 to 0 of C.

When control input C = 1, the output Q(n) will follow the data input D5(n),
@ = D5(n). The logic value of D5(n) is stored when C changes from 1 to O.

SPECIFICATION

FLECTRICAL CHARACTERISTICS
Input Loading

D inputs 1 unit load
G1, G2, G3, Gk k ymit loads
.C, T 8 wnit loads
Fan-Out ' 10 unit loads

vBhOT BGLOS . 2



SWITCHING CHARACTERISTICS
Synchronous Data Intry:

Min. Width of Cleck Pulse 30 ns
Max. Clock Frequency 15 Me/s
Min. Input Set-Up Time 1)

Gi, G2, G3, Gb,
D1(0:3), D2(0:3),
D3(0:3), DL4(0:3) 50 ns

Min. Input Hold Time 2)

G1, G2, G3, Gk,

D1(0:3), D2(0:3),

D3(0:3), DI¥(0:3) 1 ns

Delay from T to Output
Q(n) or -,Q(n), tdi Min. 10 ns; Typ. 20 ns; Max. 35 ns

tdo Min. 10 nsy; Typ. 28 ns; Max. 50 ns

Asynchronous Data Entry:

Min. Set-Time 3) 75 ns

Delay from D5(n) to Q(n) '

or -,Q(n), tdl Max. 70 ns
tdo Max. 85 ns

1) Set-up time is the time for which the inputs must be steady before the
transition from 0 to 1 of the clock.

2) Hold time is the time for which the inputs must be steady after the tran-
sition from O to 1 of the clock.

3) Set-time is the time for which the C irnput must be 1 to ensure correct

storage of data. During this time the data inputs D5(0:3) should remain
Btable.

VB49T BG4S A 3
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CIRCUIT DESCRIPTION
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The CALO1 1is a delay circuit with adjustable delay of O.

Coarse edjustment of the delay is obtained by replacement of the timing ce-
pacitor C (refer to the PCBA disgram). A continuous adjustment of approxi-

mately +35 per cent is possible by means of & potentiometer.

The figure below shows the operation of the circuit.

Input A AB 0

]
Output F 0 : I l

_c.l }q_'f_d_.]__ __c,{.ﬁ_'f_d_Q___,,i

SPECIFICATIONS

L e R

ELECTRICAL CHARACTERISTICS

Input Loading 1 unit lcad (each input)
Fan-Out: F 8 unit loads
- F 10 unit loads

VBLLS CALOI



SWITCHING CHARACTERISTICS
Delay from Input to Cutput F
Potentiomzter max. CCW: tdl
tdo
Potentiomeater max. CW: tdl
td0

Delay from Input to Cutput -, F
Potentiometer max. CCW: tdl
tdo

Potentiometer max. CW: . td1

' £d0

Variation of td0 for +5 per cent
Power Supply Variation

Variation of td0 vs.
Temperature Variation 1)

KOTE

o2 ar €5 wn

Typ. 16 ns
Typ. 4S + 0.35x5.1xC [pF,ns]
Typ. 16 ns
Typ. 60 + 0.35x10.1xC [pF,ns]

Typ. 65 + 0.35x5.1xC [pF,ns]
Typ. 25 ns
Typ. 75 + 0.35x10.1xC [pF,ns]
Typ. 25 ns

< +1.5 per cent

< +0.05 per cent/deg. C

1) Variation of the timing capacitor C is not included.

VBLLS CALOI
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CIRCUIT DESCRIPTION

B

Thé CB4O1 is & monosteble multivibrater with trigger inputs. The output pulse
width is independent of the input pulse width.

The CB4OL is triggered when the inmut function F = T1 A T2 changes from O to
1.

The output pulse width is continuous variable in a ratio 1.5:1 by means of a
screwdriver adjustment. Coarse adjustment is obtained by replacement of the

timing capacitor C (refer to the PCBA circuit diagram).

SPECTFICATIONS

FLBCTRICAL CHARACTERISTICS

Input Loading 1 unit load
Fan-Out: Q 9 unit loads
-,Q 10 unit loads

VvB387 CcBLO1 - 1



SWITCHING CHARACTIRISTICS

Min. Input Pulse Width 300 ns
Output Pulse Width Tmin = 5«(C+20); [ns,pF)
“ Twax = 7:5¢(C+20)s [ns,pF]

Min. Output Pulse Width for C = O 200 ns
Min. Recovery Time Tr = Tmin = 5{C+20); [ns,pF)
Variation of Output Pulse Width

vs. Power Supply (tS per cent) < +3 per cent
Variation of Output Pulse Width

vs. Temperature (0:70° C), 1) < +1.5 per cent
Delay from T1, T2 to Q, tdl Typ. 50 ns; Max. 85 ns
Delay from T1, T2 to -,Q, tdO Typ. 60 ns; Max. 100 ns

NOTE

1) Variation of the timing capacitor C is not included.

vB387 CBi401
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The CB402 is a monostable multivibrator with triggering on positive or nega-
tive going inputs. The output pulse width is independent of the input pulse
width.

The CB4O2 is triggered when the input function F = (-,A1 V = ,A2) A B changes
from O to 1. Input B is a schmitt-trigger input which allows triggering on
input signals with transition times up to 1 volt/second.

The output pulse width is continuous veriable in a ratio 6:1 by means of a
screvdriver adjustment. Ccarse adjustment is obtained by replacement of the

timing capacitor C (refer to the PCBA circuit diagrem).

SPECIFICATIONS

ETECTRICAL CHARACTERISTICS

Input Loading: A1, A2 1 unit load
B 2 unit loads

Fan-0Out 10 unit loads

VBLLT cBLo2



SWITCHING CHARACTERISIICS
Min. Input Pulge Width
Max. Input Rise and Fell Time:

A1, A2
B

Threshold Levels for Input B
at 25 deg. C: Upper

Lower

Typ. Output Pulse Width

Min. Output Pulse Width
Min. Recovery Time 1)

Delay from A1, A2 to Q: tdi

Delay from B to Q: td1
Delay from A1, A2 to -,Q: td0
Delay fram B to =,Q: tdo

Variation of Pulse Width for
45 per cent Power Supply Veriation

Variation of Pulse Width with
Temperature (0:70 deg. C) 2)

NOTES

50 ng

1 volt/us
1 volt/s

.

Typ. 1.55 volt
Typ. 1.35 volt

0.69x RxC [ns, kohm, PF]
Rmin. = 2 kohms
Rpax. = 12 kohms

50 ns; C =0, R=2 kohus
2.6xC [ns,pFl]

Min. 25 ns; Typ. 45 ns; Max. 70 ns
Min. 15 ns; Typ. 35 ns; Max. 55 ns
Min. 30 ns; Typ. 50 ns; Max. 80 ns
Min. 20 ns; Typ. 4O ns; Max. 65 ns

Typ. +0.2 per cent

Typ. +0.2 per cent

1) Shorter recovery time is possible if a certain amount of output pulse width

reduction is ellowed. Scme approximate values for output pulse with reduc-

tion, delta T versus recovery time Tr, is given below.

Delta T = 1 per cent for Tr
Delta T
Delta T

n
1

5 per cent for Tr

Hj
1

10 per cent for Tr

2.5 xC [ns,pF]
1.3 xC [ns,pF]
0.71xC [ns,pF]

2) Variation of the timing capacitor C is not included.

VBUL4T CB4O2
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CIRCUIT DESCRIPTION

The CCHO7 is a precision freguency source with output frequencies of 5 Mc/s,
1 Me/s, 100 Kc/s, and 10 Ke/s. It comprises a 5 Mc/s crystal controlled oscil-
Jator mounted in a proportional-controlled oven, and & ripple coumter for fre-

quency division.
The oscillator frequency mey be trimmed by means of a screwdriver adjustment.

The delay between the 5 Mc/s output and the 1 Me/s, 100 Ke/s, and 10 Kc/s

outputs are measured as shown below.

] :
5Mc/s Output 0 ﬁl__r l.______r__ '

|
]
|
Other Outputs 0 | |
er UpUS fd] _9{ ?do

—— e ew—

It should be noted that the card occupies the same space as 7 normal cards.

VB617 ' cckoy 1



SPECIIFTCATIONS:

P

ELECTRICAL, CHARACIERISTICS
Fen-0Out
5 Mc/s output
1 Mc/s, 100 Kc/s, and 10 Kc/s

outputs
SWITCHING CBARACTERISTICS

Stability vs. Temperature
Stability vs. Supply Voltage

Average Aging Rate
{ Warm-up Accuracy

Output Duty Cycle, 5 Mc/s

1 Mc/s
100 Ke/s
10 Ke/s
Delay between 5 Mc/s output
end
1 Mc/s output: tdl
tdo
(¢ 100 Kc/s output: tdl
tdo
10 Kc/s output: tdl
tdo
MECHANICAL

6 unit loads

10 unit loads (each output)

Typ. +5x10 exp (-9)/deg. C

Typs +2.5:10 exp (-8) for a

+5 per cent variation of +12V
supply

+2x10 exp (-8)/day

Better than 1x10 exp (-6) after
1 minute.

Better than 1x10 exp (-7) after
3 minutes.,

Approximately 50 per cent

20 per cent

50 per cent

5 per cent

Typ. 20 ns; Max. 35 ns
Typ. 20 nsy Max. 35 ns
Typ. 60 ns; Max., 105 ns
Typ. 60 nsy; Max. 105 ns
Typ. 100 nsy Max. 175 ns
Typ. 100 ns; Mex. 175 ns

The card occupi=ss the same space as 7 normel cards.

VB617 cchot
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The DALOL is a digital level converter for coupling RCIMLOO modules to sys-
tems requiring higher voltage swing. The DALOL accepts RCLM4OO standard
signal levels at inputs A and B. The nominal output voltage levels at X are

0 volt and +12 volts. The O-volt terminal may e.g. be used for twisted
pairs.

The logical operation of the circuit is X = -,(A AB) = -, A v -,B.

SPICIFICATIONS

FLECTRICAL CHARACTERISTICS

Input Levels  RCIMLOO standard signal levels
Input Loading: A,B 1 unit load
Output High:
Output Voltage Vout = 12-volt supply (output unloaded)
Output Impedance 440 ohms +10 per cent
Output Low: ’
Output Voltage 0O V< Vout < 0.5V
Output Current - 23 mA £ Tout £ +50 mA 1)

NOTE

B

1) The sign is positive when the current flows towards the circuit.

VB391 ' DALOL
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CIRCUIT DESCRIPTION

Pttt ot i ot i i i a0 e e et i g

The DD4O2 is a lamp driver for incandescent lamps, type CM330, i1k Vv, 80 mA or
equivalent.

The logical operation of the circuit is: X = - (A AB)e I.e. the lamp will be
1lit when A and B are 1.

SPECIFICATIQNS

e iy 2ttt e s o

FLECTRICAL CHARACTERISTICS
Input Loading 1 unit load
Output Drive Capability Max. two CM330, 14 Vv, 80 mA or equi-
valent connected in parallel.
Max. Output Load Current 150 mA

SWITCHING CEARACTERISTICS

Min. Duration of On-Time 1) 10 us
Min. Duration of Off-Time Lo us
NOTE

P p——

1) On-time is the time the output is O.

VB390 DDLOR
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CIRCUIT DESCRIPTION

The DG4O1 is a low-pass filter intended to be used as an interface element
between mechanical switches and RCLM4OO modules. The switch is connected to
the DGLO1 with a twisted pair as shown above.

Output F is O when the switch is closed (A end B shorted) and 1 when the

switch 1s open.

The maximum cable length between the switca and the DGOl is determined by
the maximum resistance between A and B which will ensure a 0 at the output
of the DGLO1.

SPECIFICATIONS

ELECTRICAL CHARACTERISTICS
Max., Input Current in A

when shorted to B -(2.9 + Nx1.6)mA
N is the fan-out. 1)

Voltage at A with open Input Min, +3.5 V; Max. +4.3 V
The voltage is measured relative
to B.

Max. Resistance between

A and B for a O 64 omms for fan-out
27 ohms for fan-out
9 olms for fan-out = 3

L}

velo8 DGLO1 ' 1



Min. Resistance between
A and B for a 1 4,1 kohms for fan-out
L, komns for fan-out

]
n

]

4,7 kohms for fan-out

SWITCHING CHARACTERISTICS

Time Constant for pos. Slope Approximately 36 ps
Time Constant for neg. Slope Approximately 1.5 us
NOTE

e

1) The sign is positive when the current flows towards the circuit.

vBLo8 DGlO1
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CIRCUIT DESCRIPTION

s oy i e ey e st n et o o ok am e e

The DG40O2 is an interface element which is used to connect the output of a
logic element to the DM160 indicator tube.

The connection of the DG4O2 and the DM160 indicator tube is shown on page 2.
The tube will be 1lit when a logical 1 is applied to the DG402. No light indi-
cates a 0. The length of the wire between the DGLO2 and the DM160 is not
critical.

SPECIFICATIONS

Oty e e o g ot ot e e e

ELECTRICAL CHARACTERISTICS
Input Loading negligible

SAITCHING CHARACTERISTICS
Output Drive Capability 1 DM160 indicator tube

vBlig9 DGLo2 - 1
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